espacenet - Bibliographic data 



1/1 ^— v 




Espacenet 



BjbIIogra|)liic data: JP2003229359 (A^-- 2003-08-15 



MANUFACTURING METHOD FOR SEMICONDUCTOR DEVICE 

TANADA YOSHIFUMI; NAKAJIMA KAZUYA + 
SEMICONDUCTOR ENERGY LAB + 

H01L21/20; H01L21/268; H01L21/336; 
H01L29/786; H01S3/00; (IPC1 - 
international: 7): H01L21/20; H01L21/268; 

H01L21/336; H01L29/786; H01S3/00 

- European: 

JP20020338768 20021122 



JP20020338768 20021122; JP2001 0365302 20011129 



Abstract of JP2003229359 (A) 

PROBLEM TO BE SOLVED: To provides method for manufacturing a semiconductor device of high-speed driving and high 
reliability, with a TFT in which a semiconductor layer, crystallized using CW laser, is used as an active layer. ; SOLUTION: 
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02J-, flufary'T^Vh-^-*— 2 4 0 1 t , -7^^ 

30 2 4 0 2±©77-l' ^ V 2 4 0 3 t Sr£Spl^ 

ffit±Jl©^^--^^^ ; fT5 (124 

(D) ) „ ^©^t4»3, cwi/- -ifrofigMfs'f- 
i , ffittJi©^fiKfi!cB©iE*ft{SiI'g-fc*as win t ft 

S„ 

[0 0 3 6] C^,£b©* : 3S^K4x.-r[H]Sg©V'1'r h 

^taittJ:?, «^w#tt©Hfer^fftTF 

[0 0 3 7] 

[^jjSf^J] WTJ-s *l§?f!©^»!lt-o^rffli5-rSo 
[0038] [*ife«y i (4, it^=g« 

^MiLT, I1g±©EIMtiCWw- IfBglt*-^^ 

[0 0 3 9] 0 4(4, T^n^l^iiff-t^A^lL-CI*:^ 

04(A)l4y-^1f#SP»llKl?ft>^, D-7U -/^ 
7o?/4 0 1 Sra^SilV^-CftSv'7 FV^?, N 
AND 4 0 2 v ^ y/^— ^ 4 0 3 % l"<*->7?4 0 

4, tvT'yy^'f 7f4 0 6, mmm^Ati^ti 

50 CK, S-CKb)i?^-|^^(S-SP)iM 
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[0 0 4 0] II 4 (B) Mf -^»lg»)lHl^T-fc 9 , 

7P J/ 7" 4 0 1 hV-^^, N 

AND4 0 2, ^fy^-?4 0 3, l/^;U->7?4 04 
f^f>45 0 ^ n y ^Mf-§-(G-CK, G-CKb)i^ 70 
£ — h/<A-;*(G-S P) irfc^o-C, */7 h i/y^^ J; 

[0 04 1] SigffflttiLm E 3 (A){C^1- 
X 0 t-s 1«3 0 0 ®^*g|itlJ*t|5 3 0 1 ^tU B 

3 o i ©jiflit l< ttT«-> v-Mb 
pffijfc, y- Mf f-ftin»iiHisS3 o 3 **i-a«^*> 

5 „ ^S-SEEbtHlE&^rSbf^ £ -& 5 & ©ft -$§-*? J; tfmiUi, 
SK^gBJ; <9 7 V^rV7>7°y > (Flexible Prin 20 

t Circuit : F P C) 3 0 4 ^UAA £ti5o 

[0042] 0 3 (a) fc^-r «t 5 fc, y-xfrf-snib 

I38&3 0 2I3:, B*ro?iJ*faCSIU ; TE,l:£ti-t:t3 9 , 
^- Mf ^ltlI*l!lH]Sg 3 0 3 tt, iff^WtTTJnSli-MO'T 

IES£*i-ci^5;fc«\ HtteJgffit^LfcJ;5Kcwi'- 
ifMlt^fr? £, E13(B){^-r<fc5l-, y-^*-ii» 
B!lblHiK©Ett*iRit^i«a*'&-*3*fc»§-, 4»-MS# 
«SUESilHlte©iEfli*'lRlt, CWW-ifwifMTjr^^^ife 

tLsy-^«-g#ffiSiiiK{cML., y- hftmiKBiiH] 30 
Kt±, • : &©P-iiiJsi«!4*5<t : &icW5>oi-es<. iHf- 
mi ^iittiaE&^«)*i-5 t f T»?st4Ji('¥^ 

[0 0 4 3] S/Tgf^Mt54t©TFT 
£\ ¥*#J1 A±}^ 9 r^fcv vjf-g-tr.fi, B3(C)K 

-0*19, in.}-, y-;Mf^SIllh[ElSgfciB-:b 
*fci£!5 fyf-Jcj; "9, SlOCWl/- !fi£££?TV\ 
IS^T, £te£H£LT^5xx-^£9 0° 40 

19, $S2©cwv— tfmM%?r-oXi>M.i<\ 

[0 0 4 4] *fc, II 3 (D)fc^i-± 5fc, #112 0 0 
1-2 4 1 4 6 3-^idSH^©S«tJ;oT, y-xff-t 
HPibiaSS 3 0 2 £ , y- hff#iS0Si0K 3 0 3 £ 
t\ BUfSB© l fflfiiJ, tL<i±»[»lt5 2ia©fflt?fi 
iafi1-5r£(cj;!9, @3(E)tft±5!^ lS©C 

35, IIStllHlS^t t>, ^#lA£SttJf i^JfVVfcTFT 50 
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tj;oT«^-rsr£^Rr«g£jteSo 
[0 0 4 5] *HJMtr*Lfc^i4fe< 0S 

Sba s &gr-4v^#i;:*:^Tii, -iW^B^k^S^ 
ffl^TMLTtiK 4*3, *li»M(iteW*Jte^J£ 

[0 0 4 6] [JIJIIW21CWU— tfti^SB^t^ffto 

SrH 5 (A) t^-fo M5S©£*3 | 9, -\-^t.^>^~^ 

m^hfrt^wMn&K-^xtt.^ 'm<Dm§,, fcu 

< ttfltttirft; Lfc¥3HM b TfcsgMMtiMfflcJi £ 4 

gp^-lcfc^Tfi, cwv-iftDMittlRj£¥ : fTtS< # 

Mbtt-oX^Z, 
[0 0 4 7] CWW itoflSlt^lRk 1~4:b*> 

l-ci^5#, nijiacwu— y ; ©.fi*f*rRi£Sil 

4#fa, 1-^fc>t¥3|#:®At*5ttS^Afi<Offi^lP] 
Kfi, W^HS^S^ftL-Tl^ #jSft&«, 

t4oTV>5#, JI4 5 & Aft 

[0 0 4 8] OSU, SSal&roft^lHltW^^lS], 

[0 0 4 9] tot, TFT^1HS1-S^('f±, 05 
(B)!C7^i-J; 9 ^Y-^^S:*"fS]£^Ba*u»fiS7J^ 

£^¥ ; tt, t> L < li^Mm-f&Jjfa £ 45 J; b ('Ett 
L7c*-^, |H5(C)ic:^i-<t5t-s f-Y-t/Wfi:*TSl£S 
§JgL<DWz&l3$\ timW., L<ii^ix(c?p-f57J[S]£ 

-t-v^t^^x.5 0 4fc\ *^Jfe^!lWt!l©^»i|£a^-a-fc 
■*t*JS1-5r £^pTl^-efei9, 12(B)t$LfcW 
MMI-efi, *8gtdr«££#jlLTTFT;a5iiBK£ 

[0 0 5 0] [^*^!l3]*jiil0iJ(CfcVNTIi, CWV- 

[0 0 5 1] *^ffi{caS4CWU- if£LT(i, itfi 
^5 5 0 [nra]yT-I?tt l ,7jS^t4©l : L<S^>b©^a* 
LV\ 0IJx.fi, YV0 4 V-i?©^2S|l2S^ Y AG 
u— ?<Dm2Mm%L. YLF u-if©^2Hlii6, 
XI — ^<D%2mm^ YA 1 0 3 ^-f i ©M2Sii 
ft, ArV"-ff#RSt5. fe5V^4, ffim^—tfo 
$ &45f6^iftPft^ffl^-Ctav\ feS^tt, ^f- 
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V— if, 7^t>K7'f FI-— if, Ti :t77^T 
U-if, S«tlSSg©^^v-^U-— ?\ Krl/-f, CO 

2 u— if\ y v— if, mm 

[0 0 5 2] I7 1t CWU-ifW&lt&fijtltfXDm 
gSrtl^i-^bfcfcW-efe?), I — if3§Ml70 1, 
?7-70 2 s £il'>/7 0 3 1 X-Y^r-v'7 0 4 

^?>&3„ lit*^!/- ifft, twin o[w]-eiS 
ft, ftm.£ihX&<9 , MtHai.<om2 

[0 0 5 3] V— iJ s ^fi^7 0 l^fcMfti^tLfcl-— !f 

ioTi&ifijjiBiii^ 2 o° MSf©*[pi]i~<Ift£ft3 0 

ftSftS. X-Y*7— ^7 0 4MS&7 0 5£g£ 
U Sfc±i^]££ftfc^ftl±©f!8tffi£, 
X7 0 3<Dm£Az.&fri£Zo Z(Db%, mMmtfih^ 
X7 0 3 kWKlzftZXofcmWI-Za -f 7 
0 5 1**¥E«£ft3„ fiU">X7 0 3 tit, 2 0" i 
ff-A^AMt^fc*, fiV^X©# 

7 o 3--©Alt^StJ;ori*^-r5fc&, fli/yxt 

2 0° K«iS^T?*5iUTl^ 0 
[0 0 5 4] aEffi^Sw^ffSSrSSfti-Sfcftt 
it, 5iS*!f.Mfy ^"CfflH to&mfifafc-f 

5„ COSl^ti, Wf»7 0i > 5 5-7 0 2, 
CiI/>X7 0 3*^45^ fflWMIf U X- 
Y*x— v>7 0 4£fflVT, SK±*1fFlt*-A^^ 

H7(C*3^TX7j|^6 0 0 [mra], Y 75ft 7 
2 OWffcStU tfRf'-AcOStift^^ 2 0 0 
[umlX-foZk^, m 7t^-f*[n]-e^:S-r5i, 3 0 
o onKi 5 o OMlfflilStio-c, IS^IIiv- 

[0055] v-if3SS3&£1£$c-&ffiv\ fiRtf 
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rt^ffl*5„ tot, f9ilfSIS:li<, *ollH 

[0056] ^mmmitm(ommmtM^t}^: 

[0 0 5 7] tjlM5iJ4]^W!lC*5V^T(•i, S^JSM 3 
t l±mta 5 & m i^T if ti - A ©IDte 4rtT 5 $1 

W [0 0 5 8] U— if3SHis6 0 1 frbMlii&tLtil'—tf 

MfEi'-^-Att*¥;frftKMffl£ft, 5 7-6 0 2 

K!)*;wyX6 0 3 t±oTXj[Bltif Sfi5„ r 
©£ ^©t'-ABttii, 0 6^, Bf*ti5t, Rff£ 
^sx^t*7t^tL-C, Yi-[6]^Sfiljt-r5lfR^ 

± o X Y ici*7t S ft 3„ r. © t § © f .A l^it, 

. 13 6*, c-e^l-t5i-, ^ bicYS-iRjtmjfcSix-c, 
£0 x*ffij*S$6fc1-StfRJfmi:^5 0 r©J;5 43fe¥S 

Jt©7c#v^fR^©ti-i,^#5r tismjfES. 

X-Y^7 1 -i> ; 6 0 5(r|l^§tifc£tE6 0 6KI 

mma k®mfci>xffz.ii£\,\ 

[0059] sfc, u— iP«S»*l«Bt&JBv\ «Rtr 
- A^H 2 3 5 (cSliii^^tft»-<T¥fT!- 

mmmx^imts: <o •a-vv ^;^-«^rifc5: 

[0 0 6 0] *^Jg^ttffio^l£Wta^*3* 
x$mirz>zktf'siffiX'hz> 0 

[oo6i] mmm5i^mmnao^xit s ¥m#m 
mmfrbUi§ l ik*ft?£x<n^miD-miz-o\<"xm.m 

1-5. 

#0 [0 0 6 2] **7^SK±tTMilSi: L,T, 7"7xVc 
VDi*tC±?)^ft:^{kil»Sf (ajtifc : S i = 3 2 
[%], 0=5 9[%], N=7[%], H=2[%])*4 0 
o[nm]©s:^-eff^Lfc 0 ^v^-c, SfffETttlJi±i-^ 
ftBiLT, ^XvCVDftia D# H B a K©EI«ll* 
15 0[m]OlS^Lfc. ^©f^ 5 0 0°C, 3 B# 

[0 0 6 3] U-— if T— — ;W^(CfflV N S l^— b"C 
50 it, il*I©YV0 4 l'- f ! ©m2rliP?fe(^fi5 3 2 
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.Bs.M^ii, mmm 3 t l < fins^ 4 t^o-m 
[oo6 4] z(D£.ofcLxmbiitiffiMi&¥m#miz. 

tniyfy^^ot, 7feSm-7-il«-M (Scanning El 
ectron Microscope : S EM) ti 9 1 JI(CT$B?rI 

tt^-feaStt, HF :H 2 0=2 : 1 iCgsin&Ji: L"CK 2 
C ^OT^J^T^M^fct,©^-*,,, HI 0£fev> 
X , v - -if tf- A © £*S i-M-f 5 IrI tt X ft X 

[0065] i©i5t> *SQSW-*Lfc#&c£ffl^ 

Si$Ji5TFTIi, ^©^^A-ff^M^i-fc^T, 
itW<ofcP'>4<45. iI*©*Nl:tett*iE«J 

L < tt*it|::!|M"6«JMft*fMtt«*1»S - i t> "TIT? 

[0 0 6 6] ^ig^^^-CIfePJLfci^'Js « 

?Sff©^flj2rft, 0*19 KW^m^ifcftS^fii, St 

v^r'twoNffiafE, OF f y — ^Hiaft, L^Wt, 

xh<o, ^tc^tib<Dm%mmi,mi.< ft±-f5o 

[0 0 6 7] ftfc, **S«a|(ifffi.<D|ltfegiJi:a^^* 
[0 0 6 8] K»J6]*jliT^^*5V^T(4, ^SfUfcJl 

ofci£frb&Mi1k%'u?t.x<D^m<D-MX'h'DX, % 

[0 0 6 9] S1\ ^M^R^oT, ^alMS^Jl-tr 
^5¥W*l*^-t-S 0 ^©#, #§S¥7- 1 8 3 5 
4 O^fRtH^^ixfc^&^fljJlL, sfrfB^«^l± 

kt, f > =■ - hfet -cn*= y ^ a-?s* (Simula 

5[ppmL 1 0 [ml])&^fiiU 5 0 0°C©g^»H^,T 

-e 1 a#w, 550 °c©sm#ii$rF-e 1 2 ^©s^si 
LT& H B )SfiL, mi nm&'g.imtomwbii 

[0 0 7 0] tfT = -/M£(CjS^5 V-if i LT 
!i, MlfflYVO^V- 1f©M2iSi8&(5fcg5 3 2 
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[0071] ~©j;McLT#feHfcM2©g H m¥-» 

xnw%:W&\-t-'&$k*m 1 1 eh it*-r¥ 

T^ttLTIi£ B l{kLT#btLfct©Tfci9, ;fefi:*ftfc 
J: b izMs&mj&MLXi^ommxZ 

s. 

70 [0 0 7 2] *:HSftlt^Lfc*"?fet J:o-C#?> 

iLfc^aftflro, 7^vfcSL^3t©ilS*Sr|gIl 2\c±m 
x^i-(mi 2*, *^li^Jt-C#f>Hfc¥*fl£«^ I 
mproved CG Si licon t „ Jttfc©fc£>, IW&ftS'll 
2$, Ref. (100) SiWafei-t^fa)©7-^va 

[0 0 7 3] *3tMMC*Lfc;£&fc£oT#^ftfc^ 
l(j!lC7-7i">7 Hi, 5 17. 3 [cnT 1 ]©t°-i'£ 
tU ¥ffitl«4. 9 6 [cm -1 ]T-foS„ Wg|Br> 
y n^ro^-v-^iy^ htt, 5 2 0. 7 [cm _1 ]£Dt°-^^ 
20 iTU ¥ffl'Itt4. 4 4 [cm _1 ]-e*5. /^*3§}f©^ 

y^y->y\-lt. 516. 3[cnf 1 ]©f--^£:frU 
tti|i;±6 . 1 6 [cm _1 ]-efo?.. 
[0 0 7 4 ] Hi 2 ± ^ifiFili-^L 

jl©^^r->^^-if^fflV^-C^ B a B {k|^ : fTofcit i ^l© 
[0 0 7 5] /js^JgfiKiffio^JE^iffl.^.'g-fo-a: 

50 xmrn-fz^tfjissmxioz, 

[0076] imm 7]^mmiz£;\,ixix m&ms 

^-CTFT^r^fiLfc0!li-o^T, HI 5}^oTSiK 

[0 0 7 7] Sffi 1 5 0 1 i Ltli, -> y ^ 

^ Lfc t CD Srffl ^ 5„ 4 fc*{tMlfi©»a?£Jf }-» 
5 5 SJSRH4**Tf- 5 7° 7 ^ ^ v V ^X h A 

40 * 9 ^-y ^7 *m<Dj3v ^frh,fiz> mmza® L-tc 0 

[0 0 7 8] Si* , SS1501 ±CTttiiil 1 5 0 2 t 

it : S i = 3 2 [%], 0= 2 7 [%], N= 2 4 [%], H 
= 1 7 [%]) & 5 0 [nm] IS{t:S^S»ii (SfifeJt : S 
i=3Z[%], 0=5 9[%], N=7[%], H=2 

[%])* 1 0 0 waiifc. Till 5 0 2 

±fc, T'^XvCVDSiaoT, ^1***115 
03?rl50[ni]©ffJl?IflLfc a *LT5 0 0t, 

3a#p B i©mms4rtTV\ ^m^si^^-r^m^mm 

50 $-&fc(ia 1 5 (A))„ 
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[0 0 7 9] jI^S<DYV0 4 V-if^>^2 
iSI$(M5 3 2[mi], 5. 5 [W])£fl§l/\ 3 
t> L < fiHiS^I 4 fc^ Lfc^&K J; o -C#S,«^*#:« " 
1 5 0 3±Sr*3t, £Mim%iLX&Miik%m\ gel 
§f¥3§*Ji 1 5 0 5 *#fc(H 15(B)), 

[0 0 8 0] -tLT, TFTtDLtl/^^JESrSJfS-f-S 

t, i^K7><B 2 H 6 )£fflV\ #*«#3 0 [seem], « 
»itS-Jt 0 . 0 5 [ m A] , inill:j± 6 0 [keV] , K-XJfc 1 
X 1 0 14 [atoms/cm 2 ] k LTtTofc (EI 1 5(C)). ifl 
[0 0 8 1 ] M^T , MilfC^ StfWI 1 5 0 5 £Bt5I© 

^tftK/^-=>^L, (as, 

'MVfE hikB-fZ) 1 5 0 6, 1 5 0 7 
hjfefflfl 5 0 8 k LX7yX^CVDmz£iommi 
15[»]©HSftilI«Lfc„ fcl^t?, V-h 
Ml 5 0 8il:, lHtL-CKsff3 0[niii]©Ta 
Nig 1 5 0 9 t , If JI 3 7 0 [nm] ©WIS 1 5 1 0 k &r?S 

HffMLfcaai s (d))„ 

[0 0 8 2] &^X\ 7* V D V^77ri£tI^Tl' 
t?X (033**1*) &JI5j$U WBt, TaNBf, *5 20 

* h-e^fctLfc^fi^S'^V'y^iX-f , T a Nfl 5 

i 2, will 5 i hm«£, bl&SiBI 

1511 mM£tiz>„ 

[0083] *mmmz.&^xi*, yw&*j&&* 

[0084] -e©^, 1/-^ b-7.x?£|S£*U frfefc 
VS?* h-e^^ 1 5 1 4 £JB#LTgS2ffl K-fV^ia 

SrSsJPLfc. dWit-g-, 15 12, 1513f4 

* 9 i ft t) , § B^-a-ft l-m l ©^#iW£ 15 15*: 

jfMztiz* *mw.mz.&^xi-£, ^-wfomcommtfi 

5 0 [ran] iffVNr t fcfe 5 , 2 £#K#(j"t felSrff o 

Xirfc 2X10 13 [atoms/cm 2 ] k L, jDatSJESr 9 0 [ke 
V] t L-TfTofcS, K— 5X10 14 [atoms/cm 2 ] 
iU £Bii*E£l 0 [keV] i: L -C It o fc(ill 5 
(E))„ 40 
[0 0 8 5] ^©*g, 1^-77 h^*;? 15 14 
U frfe^t-i^ h-?^^ 1 5 1 6*i(SUf3fflK 

7FM^7t*^mJBLfc 0 3feStPHi, 3t*Jf 1 5 12, 
1 5 1 PW.%tt J §-1rZ>7fMy>>K 

mi 5 i 7iWf&£tiZo r©MSt*fc, 

ISJ?^ i 5 o [nm] tff^fc*, 2^W\^mx^m.^ff 
ofc„ Lr-^*'7^(B 2 H 6 )trfflV\ K-X 

4£r 2X10 13 [atoms/cm 2 ] £ L, APStffJE* 9 0 [keV] 50 
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£ LT^Tofcm, K-X*& 1X10 15 [atoms/cm 2 ] £ 
U 1 0 [keV] £ LT=fTofc(lll 5 (F))„ 

[0 0 8 6] EliSfffllit-, ^ix-?ix©^*Jl l 
506, 1 5 0 7HS1, 12 ©^fttlfWc 15 15, 

15 1 7i*tefiL£ti1to 

[0 0 8 7] ft^t*, V-77 Y^7,t 1 5 1 6 Srl^S 

u ^xvcvDi&aorf i ©Jir B iffiitsii 5 1 

8 £ L"t, BiJ?5 0 [™]©H-fbS«H(SJ5ScJt : S i = 
3 2. 8[%], 0=6 3. 7[%], H=3. 5 [%])*• 
Wife. 

[0 0 8 8] ^LT, f*3£tTV\ ¥^ffJl©fei'tt 

X5 5 0°C, 4R#P a VJf»ll£lTofc(E]l 5(G)). 

[0 0 8 9] Jfc !,>-?, f 1 ©SF^feiicSl 1518 ±i^, 
|g2©JIF B l*fcfi§n 5 1 9^fM-f5 0 *mMMKt3^ 
Ttt, C VDjfeKJ; ?) , mm 5 0 [nni]©^fc3ljiUg£^ 
^Lfcm, Kff4 0 0[nm]©S^l:S3R«Sr^U 12 
©jIK«i!!t£ Lfc 0 4*3, r©m2©Jira*6^)lSfi, 

[0090] -ttr, so'fi^as-ffvv jSttlt©^* 

-^S(Cii9, iSiI^T-?4io [ c, iB#pa©mM 

[0 0 9 1] t ©m. 4Kf*MMWtai-S a -y9 9 Y 
*-^^r5iP L, iffl^l 5 2 O^iflM-ihao *^*^Jt 
fe^Tii, JRJ¥5 0 [nm]©T i gi, Jiff 5 0 0 [nm]© 
A 1 - S i lit, 11)15 0 [nm]©T i Hli: ©SWKSv* 

^xm&%Mf$.Lxt&^L, 3Mu±.<DmmmkLx 
-r, mn^m^ttn*m£.Ri^x&\,\ m*.&* Ta 

[0 0 9 2] Sl±<D£. 5fcLT, ft*^f6 [jii], 
l[TFTii)SjgfiK*^fc.(igi 5 (H)). 

[0093] ^tt^©«5cw#tt*ay£Lfcfem*, m 

1 6 ir^-f. Nft^HTF t <om.M.&']mi : tm 1 6 

(A)fc, P^-v^l^TFT©m^4#ttSrHl 6(B) 

G = -16~16[V]OiIf, y-^ • KW^W» 
JEVD = ±1[V], ±5[V]iLfc„ 4fc, ai6!ifi 

[0 0 9 4] ^Mi« 5 t^-o-rifeH-fb^fTofc^flil 
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*#©#»©!!?, fe H B B *a#*aiii-50m*s*-c^ 

<-f5^ii)5tti*^o *©£&, 116(A)(B)SL 
fci^t, BfvW#'tt©&$?& TFTl;#5:t« 

3„ gi6t$ufeiiaat, *©mif8iiM£»a 

f±, Nf ^^ITFT©I^T'5 2 4 [cb 2 /Vs], Pf 
t*;H T FT©f-&T 2 0 5 [cm 2 /Vs] i , ±S&Jf4 

#tt**i-STFT!js»e>*ifc. 

[0 0 9 5] 4*3, ^KftlfcTffMLfcTFTii, h 
y^ ! -M©TFTffc5^ jjUA^- HTFT 

^r- HTFT« m*-t£ftm2 0 0 1-9 1 4 9 3f, 

#ii2 o o i - 1 1 6 3 o 7 ^m^m^nx^^mm. 
©t f t i Lfc»-a-t t> , &#&#tt&*§3 r t ftmm 

[0 0 9 6] 4*3, **M^tt{<tl©^»Jt*fi^-a-^-* 

[0 0 9 7 ] [^J6098]**160!lt*5V'>Ttt, *J£0!l6 

V^TTFT^#»Lfcf!)!ro^-C, 01 7JCJ&OTSHB 

[ 0 0 9 8 ] mm 1 7 0 1 ±td, TIM 1 7 0 2, 
W^frH 1 7 0 3 ?r^)*i-5*T-©XSii, Hi§{5iJ 7 

»J*Jt : S i = 3 2 [%], 0= 2 7 [%], N= 2 4 
[%] , H = 1 7 [%] ) £ 5 0 [nm] t , ftft^ibSiStlS (11 
mt : S i =3 2[%], 0=5 9[%], N=7[%], H 
= 2 [%]) & 1 0 0 [nm]f?l Lfc 0 &^T\ TUMI 1 7 

0 2±t, ^5XvCVDifeiaot, ^W^WI 

1 7 0 3*150 [nm]©J?£-e^J&L.fc„ ^LT500 

t;, 3B#F B i©fi*a3£fTV\ ^wf^-^ri-s*** 
ista**fc(ai 7(a)). 

[0 0 9 9] ^©^, M¥7-l 8 3 5 4 O^fgt 

>■=!- hfetTKH- y^/Wki&S: (**&«!£ 5 [pp 

m], 1 0 [ml]) LTMMI 1 7 0 4 

3. ^Lt, 5 0 0 o C©SiSSfflMT-<?lB#P B '], 5 50 

■croiifB^Tt-i 2u#r B i©fi&a*tf-ofc 0 c 5 1- 

T, « 1 ©JSSSt¥**l 1 7 0 5 «r*fc<H l 7 
(O). 

[OlOOlt^t, U— tFX~-/M*£J; 19 , |gl© 
grfaS^i*! 1 7 0 5©^fd4©lRli:&fT5. 

[0101] U'-f s T=-/t*©*frJ±, U— D*l 7 0 
6 i U-C*«5»S© Y V O4 1^— f-*©^ 2 iiSHS 5 
32[nm], 5. 5[W])£JEV\ Hi£$J 3 t> L < tt^ft 
0iJ 4 Lfc^ife \Z iot$ 1 ©iggiff 1 7 0 
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K¥3fffJH 7 0 7*it(gl 7(B)). 

[0102] mm, ms«7t*;^-riai 5 (d)~hi 

5(H)t^LfcXm^^5a r5U, 

[fziti], f + ^f4 [jBiilONf^/HTFTiPf 

[0 10 3] rixf>©mmi^#tt*ai)5Eb/c*t^*, 13 
18, Sll9!c*i- D El8i4, S i T--;^fflXfS 
H&^T, I— if ©£3lEaS& 2 0 [cm/s] t LtfSS 
70 tLfcTFT©m^te#tt*^L.-r*3'9, I119i±, 

if©7£SiI*£ 5 0 [cm/s] i L-rfisMSHfcT F T©» 

Nftt~/HT F T©ffiStf5»tt£ (A) Pf 
lTFT©tS»ttt*(B)tSf 0 ' -tft 
• y-^[ B 111±VG = -l 6-1 6[V]©$5 

nr\ y-x • F*w^tEVD=±i[v], ±5 
[V]tLt mi 8, Hi Ql-fc^T, KW> 

fcfflE I D , *3 £ u*^- h y - y fttft I G liJURT?, «# 

20 [0104] SftW6 tt£oTfelft£Sofc¥¥$:JI 
tcf±^aS©^**£t^^^ixTV»57tfe, MfE^l* 

tasffl&S. Skin, Jgfi£SixfcS*iett, u-iF©£ 

m#©^»i©i^, *SftSE#srajii-siHijs*ffi»-c^ja:. 

<-fSrtASai3tE5o *©fc*, Ull 8, 119C*L 
J; 5 t, ffiMtfJ*H£©&£f 4T F T*#S r i: ^sfflSE 

5. mi sci^L/c^icjz&i, t<Dmmj]^Wi& 

30 }4, N^ j r.t^^TFT©»'a-e5 1 0 [cm 2 /Vs], Pf- 
Y*;HTFT0i^T*2 0 0 [cm 2 /Vs], 1119 

^;HTFT©jg^t-5 9 5 [cm 2 /Vs], Pft*;HT 
FTWi^f 1 9 9 [cm 2 /Vs] t , ^gEA»4#ttSrff-f- 

[0105] tfc, Ht< !f ©^SiiJgSr 5 0 [cm/ 

s] t urft«sitfcT f T©*^w«H±«r, h • y 

-^K*BEVG = - 1 6~1 6 [V]©®Ht?, y-x • 
KMVf|fEVD = ±0. 1[V], ± 5 [V] t Ltail 

TFT«tt«#M> 120 (B)liPft^HTF 
T©*M«J#1±^LTV^„ #tcm#^#B)Jt{-o 
l/^Tft, Nf-f^lTFTtio^TH6 5 7 [cm 2 /V 
s], Pf J r-^^MTFTiC*5V^-C(±2 1 9[cm 2 /Vs]i, 

[0 10 6] 4*3, *»gflli-"CffMLfcTFTi4, h 
y^'-HfflTFTffc5iS, zR'hjUy— HTFT 

^*-HTFT, ^!lx.ii#il2 0 0 1 -9 1 4 9 3-^, 
50 #12 0 01-11630 7 ^tlTl/^Sffit 
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© T F T k htzm-B-K t , &iSJfr#'l4£r# 5 r. t ^as* 
[0 10 7] 4*3, *|iffi{?'!lttfftL©^»!lia^-g'^ j a: 

mirr 5 r t & rTbI t? h 5 „ 

[0 10 8] KHfJ9]CMOSlElSE&'t ; «)ife$iL5KS) 
HSSt, 7*4 -^^vyfflTFT^-O'ilKttfflTFTtrWi- 

XSt-ov^-CH 13, B14 SrfflvrtS.^i-.5„ 10 
[0109] i«5 0 00li, 53S£fc '>!)^y| 

L fc t © £ jl 5 „ £ fc#^Sf xg© d » ^ 5 

^1^7X^7^ii^i5SS5 0 o o£ffii^fc„ 
[0 110] *Jt«5*fc}iKJfe«6(^l\ IS5 0 

0 0±fcTtS5 ooi, ^©iSIift^fWia^ 

¥^*S tSIE) 5002-5005 ^rffM-TSo 
[0 1 1 1] &VT\ fffr§5 0 0 2-5 0 0 £0 

5 y- hs&«5 006 *wm-z>„ f- hmmm5 o 
40-150 [ran] t Lxmrn^ti^mBx-m^-t^o 

-7 s - bm%Wk5 0 0 6 t LT7*7^C 
VDtttiSMHti^ISrl 1 5[nm]©^$^f?)* 

Lfc 0 ^n, y- hte»5 006 mmmmmm^ 

[0112] *jsy~ M6^H5 0 0 6 t L-CSMLHii 
SilrfflV^Sm-g-t-fi, 7"7X-vCVDft-CTEOS(Tet 50 
raethyl Orthosilicate) t O2 1 ^'M-a U Rj£J±7J 4 
0[Pa], ISffiSjE 300 — 400°CfcL, ffij^jfid 
3.56 [MHz] ) iTJ^Jt 0 . 5 - 0 . 8 [W/cm 2 ] "C'Sfett 

ft^SBlfi, ^©f 4 0 0-50 OtOiT-wHCJ; 
oT, 7 s - FffiffBl5 0 0 6 i LtM4tttlr#5; 

[0113] y- 5006 nam 2 

0-100 [nm] ©g? 1 ©2*«Jf 5 0 0 7 i , JffflOO 
- 4 0 0 [nm] ©H 2 ©St*H 5 0 0 8 t S-IISffMi - 40 
^SUMT'li, IIJS3 0[nm]©TaNiI^t.*5^ 

1 (DMWM 5 0 0 7 h' §IJ?3 7 0 [nm]©WSS^^45 
H 2 ©j»«H 5 0 0 8 *nmM& Lfco 

[0114] m 1 ©«m^ 5 0 0 7 T-ib 

ji^-c, mm%*Bt?wmnftxx.><v ?&%m^^x : &i& 

Ut a *fcB2©^«US5 0 0 W©^ 
y -ft * > ^ * T V (W F 6 ) % M V 5 c V d mx'Ttm-f 



#1 2003-229359 
24 

•r 5 & * t m&WrKik* mzt&mshy. wn © jsk* 

(4 2 0 U Qcra] JMTt-f 5 r. t LV\ WHiifeU 

< 1~3 r t r-«K*-fkSrH 5 r. t #-Ct 5 
fls, WSf "FtHS! & if ©^M#l5E»^#^m-g-tt4$S H H a 

ffcg©W(*f 9 9. 9 9 9 9 [%])©?-y? 

SSAASfc^ J: o £+#BaJtLTWBg£I5j&1-S ^ i J; 

[0115] &*5*ji:te$|-eii, g§ i ©»«ai 5007 

^TaNl, fg2©3»*8i5 0 0 8^Wlt Lfc^ H 
1 <D%m% 5 0 0 7 at/m 2 ©^SSI 5 0 0 8 £#$1" 
5WliS!:R£Jfiiv^. Sl©*ail5 0 0 7RXf 
% 2 ©aSmil 5 0 0 8ft, Ta, W, Ti, Mo, A 

i, cu, cr, n dfrhm%i£thtz.7tm, *ytf4Krfa 
tc^^mmm Mm&frz^mfcm-^A g p a c u-g- 

[0 1 16] iifct 7^- h y y^77-fS&I^tl' 
^xh^f,45-77^ 5 0 0 9?rMU ^ffiS.t)«iHi^ 
Sr^i-5fcft©JB 1 ©^ ff 1 v^g^fj 5» % 1 © 

5o (HI 3 (B)) 

[0117] *mtmx°itmicox.y?-yy%iii¥k L 

"C, I C P (Inductively Coupled Plasma : fS^lgiHS 

F 4 iC l 2 t0 2 i^Jlv\, ^tti^fn^^^'MMit^z 

5:25: 1 0 [seem] i: L, 1. 0 [Pa] ©HE^l f 
S©tSt5 0 0 [W]©RF(1 3. 5 6 [MHz])*7J^ 

IKKI^T-ylt'fc 1 5 0[W]©RF(1 3.5 6 [MH 
z])*^itrSAL, ^SWi-AwSE/Wr^ejEESrW 
AD tLTC©Il©x y ^>-^#{C i 0 W!l* 

iyfy^Uil©fii5 0 0 7©^&-r-^- 

[0 118] Sc^T, Vi?7[^f,4577? 5 0 0 9 
£ffc±-8rT£M§ 2 ©^ 7fy^#tllL, * -> 
^ffl^tCF4tC l2i^ffii'\ Ziv^ticDtfxfllM 

ifc£r 3 0:3 0 [seem] t L, 1. 0 [Pa]©E?JT?=J -f ^ 
I©fgt5 0 0iW]©RF(13. 5 6[MHz])«73^ 
SALT7"7X-r«rifigur l 5#SK ©^jy?^^ 
ffofc,, SWIiKi^^x-^Ct 2 0[W]©RF(1 
3. 5 6[MHz])m^*g:AL, ifftlc^© i a^^-Y T 
^mj±*Rl*PLfc 0 ^2©^-79 1 >-^#-efi^l ©J» 
0 0 7 2 ©?SSS 5 0 0 8 i tlUlMjSK^ 

y^Vi/Sr^fofc. ftfc, y-Hffi»K5 0 0 6±}::a 
S^zS1-Ci*<^-7^ >-^5fc*Sci±, l 0-2 0 

[%]Sj£©#j'g-e^. y ^> ?mm £*t in $ *5 1 \ 
[0119] ±ta©mi ©x 7 f>^ifii, t-'v 5 * 
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<v , SMK-BiiPi-a^^T^ffiJEro^)^ J; DBi © 

iSSl 5 0 0 7 2 ©*HM 5 0 0 8 ©SgM^r- 

9 i§ 1 ©jUMJI 5 0 0 7 £Jg2©3SitJf 5 0 0 8i^ 
6^ 1 ©^$©3f«JI 5010-5014 *}g^Lfc. 

•y- hmmm5 o o 6 ic&^Tli, SI l ©^©"SSJI 

5010-5014 -egfcib^V^ffiJ®^ 2 0 ~ 5 Onmg 

ztiititit>. mnm< ttitLffltLimtiL 

[0 12 0] l/-^h^?)45^^^50 0 9 

Srl^*-ii-Ti-^2©^ s .^>^a^fT5o (Hi 3 
(C) ) H 2 (D^c. y ^> ^Mitli^ i^fy^ts 
F 6 iC l2t0 2 *ffiv\ ^ftm<0#*»it*fct£2 

4 : 1 2 : 2 4 ( s c c m) t U 1. 3Pa ©JE^ce = 
-OHi©®^!:: 7 0 0W©RF(13. 56MHz)«;»}£$:AL 
•Cy^X-r^r^Lr 2 5#SJS©3is/^-V^*ff-o 
fco £W»J (SW^T*-^) CtlOTORF (13. 56MHz) 

3#*t©^£mS5 0 1 5~5 0 1 9Sr^Lfc. rot 
f51©*flSl5 015a-5018a«, 

[0121] ^Lt, Vv 1 * bi>f)*5vx? 5 00 9 

&i^**-f \Z% 1 © K-^^#yi&frv\ ¥>*ftJI 5 

0 0 2-5 0 0 5tNMSrft^-r«=P*fi«l7CSi5*ffi»« 
i^p-TSo m 1 » K-fy^itt^ K-^iSX 

F'-Xil; 1X1 0 13 ~5 X 1 0 14 [atoras/cm 2 ] t U 
SDJSttEIr 4 0-8 0 [keV] t LTfT 5 „ *mMmXl± 
K^-Xt* 5 . 0X10 13 [atoms/cm 2 ] t L, APiMSJE 
4-5 0 [keV] t LTfrofc. Nffl^f+^-f-S'F^TC* 
fcUTIi, 1 5K(c:Mi-S5£^*fflv^tt"a<. 

50 1 5-501 9^NM4r^#1"5 7 Fa4#i7n*!-Mi _ 

577^i*ot, gai^cf i©^«US(n- 

-$f*£) 5020-5023 Lfc 0 ^LTllC^ 

ffcfefl^c 5020-5023 iat 1 X 1 0 18 ~ 1 X 1 0 
20 [atotns/cra 3 ] ©SglBHT'NM^fd-^-r 5 7FM^t£* 

[0 12 2] I^-CU^X hd^fc^S-v^^ 5 0 0 9* 
St/St l-v 5 * h#>£>*3-''** 5 0 2 4* 

Mlt, $ i © K-f^^aj; 5 ta^Jp^mflE-e 

5 2 © K- fy^iirfi 5 o -f ^-v K— 7"j!fe©^#li 

K— XJt* 1X10 13 ~ 3X10 15 [atoms/cm 2 ] t L s 
W-MME.* 6 0-1 2 0 [keV] i LTfT 5 = **J60!|-e 
ii, K-XiSr 3 . 0 X 1 0 l5 [atoms/cm 2 ] t U M 
SJ±*6 5 [keV] £ L-Cffofco f 2©K-t>y»l 
2 ©zgfllJf 5015b — 5018b ^WfajiMK- 
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*H-5-v**iL-tflH,\ Ilfflifi5 0 1 5 a -5 
0 18 a©T— /^-^©T^W^^K-^MtlTC*^ 

^ JO $ ti 3 J: 5 1 F- 1" v ^ fcfi 1 5 „ 
[0 12 3] _hfE©!iS2© K-t°>-^®a*lfofcS 
||l©ai«li:«*6fg2©^Mtifi«(N-fa 
LovM«) 5 0 2 6 \at 1 X 1 0 18 ~ 5 X 1 0 19 [ato 

ms/cra 3 ] ©jig^H-C' Ni« 5 7FM#)55« * SsJP 

$^xfc 0 ^±m3(D7f j mmm(N+mm 5025, 5 

0 2 8tl±lXl 0 19 — 5 X 1 0 21 [atoms/cm 3 ] ©jfJt 

mix S2© K-t"v^a4r|fofc^ s ^#:J15 0 
0 2-5 0 0 5 t*3^T, 7FM#)7C^^±<®JD^tL* 

S5 0 2 7, 5 0 3 0 t SfcfTlESS 1 © K— tfV 

/Mt i <9 JgJ&^ftf-fg 1 ©^sE«g*£(N— f«) 5 
0 2 0-5 0 2 3®?*), |?2© h'—¥>y%miC&\>^ 
"CU-v 5 * Y 5 0 2 4T'KfrftT^fcffi«as#£f 3as s 
20 *^J£#ijT?!±. 3l#$Et»l ©^*£ft«(N—$Stt, L 
DDfgigE) 5 0 2 9 ii^ o 

[0124] fc*s#sat«-eH:, ^2©K-t°>^a 

©^fc-fctK ^2©^Mtlffl*(N-ffl«) 5 0 2 
S3K»Jp#filfe«*fi(N+ffi«) 5 0 2 5, 5 0 2 8&J1M 

[0 12 5] gfeU^-e[g] 1 4 (A)t^i-J; 5 W-^^ h 
^457X^ 5 0 2 4»iLfct, SffctVv'^h 
i!i^45-7^^ 50 3 1&iit5. M,I3H)F 
-fc-^^'MaitfT^o fg3©K-t 0 ^^'«ta^J; , 3, P 

^- ^ tft ©g-tti t ti. s ¥3i ft! Bfriaas 1 

©^m^t (i^©*'lM?tr#^i-5^»7£«^S5jPi5 
nfc^4©^FMtl^(P+^) 5 0 3 2, 5 0 3 45. 
yi5©TMi(P-I« 5 0 3 3, 5 0 3 5 *® 

[0126] 13© k— fy^aitit, b 2 ©««ji 

5016b, 5018b ^MSitMtSv^^ i 

uffli^ 0 r5br, ps^f^-rs^setiTE**^ 

40 JOL, iBS^«fcM4©^!i)fl«(P+«) 5 0 3 
2, 5 0 3 4&T7m5©5FM^U*(P-«) 5 0 3 
3,5 0 3 5£^J$;-r3„ 

[0127] *^JE^-C(4, H 4 ©TFffctifttio 503 
2, 5 0 3 4Mf5©^»I«5 0 3 3, 5 0 3 5 
\±*y-&7 >-(B 2 H 6 ) ^fflv^fc^f * v K-7°&,-CJgj5£1- 
5„ -f^-V K-7°^©*#i: Lttt, K-Xi^ l x 1 
0 16 [atoms/cm 2 ] t L, iD5I«J±* 8 0 [keV] t Ltz 0 

[0 12 8] ifcjS, l3©Ffy»©|gtfi, N 

^^^/v-s tft sr^-ra ¥*#W4 i^v 5 ^ h a» e> 

50 5-7^? 5 0 3 1 CiotSfctltl^. 
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[0 12 9] »lRXf2<0 V-tflsftUMiZii 

oT, g40W»Ii(P+W 503 2, 5034 
RT*m 5 ©^fjEtlfifiS (P -fW) 5033, 5035 t 

U ^4£0?Ff,i6t)«(P+fii^) 5 0 3 2. 5 0 3 4S 
t^m5©^|it^ifl«(P-'nIiS) 5 0 3 3, 5 0 3 5©V> 
T;|x©fC:lg!C:fc^Tfc, S?3© K-tr y^Mtio 
T, PH^^f 5^M^75*©)lit^i x 1 0 19 ~5 
X 1 0 21 [atoms/cm 3 ] £& 5 J; 5 £ K-f^^i^il 
5. ^5 Lt> i4 ©^F*«#JfI«(P +IB«) 5 0 3 2, .70 

503 4Rxim5 (D^m^mcp -mm 5033, 5 

0 3 5 ft, pf-^^^mrFToy-^mmis^ri]^ 

[0 13 0] %#*mMMX'i±, f3©K-^^Mi 
Ofr\Z.£<Q, «4OffliS«P+W)5 0 3 2, 5 
O34SO ( »50Mi«(P-»SO3 3 1 5 0 

[0 1 3 1] &^T-Hl 4(B){^-f J:5t, l^i?* h iV? 
a^ftS-T*^ 5 0 3 1 ^4L,tfltf)IP B 1ififl5 
0 3 6 Sr^fiK1-5o r ©fg 1 ©»raf6IWK 5 0 3 6 iL 

£100-200 [nm] £ LtlS^t tf&*S&-C!M£1- 
5„ *»I#]T*!4, ■/^X-vCVDSJciitlBtff 1 0 0 

gi5 0 3 6 ftmitmitmmm\m^ti?>h<Dxti: 
m^xh^\ 

[0 13 2] Hi 4 (OK/ftJ: 5 AoffftM 30 

S($l*!L3)£fToT, ¥^*Jf ©SfFatt©^, ¥?SHfc 

5. i7=^fti LXIi, i$f$ftgtfU [ppm]«T, 
£J*L<Ji0. 1 [ PP ra]Jil.T©S»#fflM*-C, 400 
~ 7 0 Ott'fixtfi < , ^mmnX'ft4 1 0°C, 1 Bf 

©fllC u— fT~— /wife, Sfcfi? tfy Kf-— 7/1-7 
n-/Vft(RTAft) £ilffl-t"5 - £ aST-# So 

[0133] mi (omm&mm 5 0 3 6 £^$1- 40 

5frC;&Pff&&3£frc>-Ct>ftV\, Ttfc'U Mi«^*Ji 
5015a — 5019a RXf, % 2 ©?SfIJi 5 0 1.5 b 

~5oi9 h^mm-tiiummi^^m^ft, ^ 

0 3 6 (Si!l££j##£t:5ife!iK> Filxtf^bSSIffil) 
Lfcfl^fi^a^tT 5 - £ tv\ 

.[oi34] ±fa©#t, n i (Dmrmmms o 3 e 

LfcmtMMai-5 r. £ J; n , ffitt^ai l^nf 

^m^-M<oim\\L%>nb ££#-?#*« 7kiHk©im-e 50 
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f±, SliwjfPflS&iiBgs 0 3 6(c-&*tt5**tJ; | 3¥ 
[0135] ?§tM;&a©fc&©;>jnf^a£f±§u 
[0136] r zx\ mi (omrmmm 5036 ©#«e 

{t©tt©#m£ LT« ^^tiDlg^iifc^lr 
ffl 3M£ (7*7 X^St-ft)^, 3-1 0 0 [%]©** 
*-&tf#HM c H-*3V'>T, 3 0 0-4 5 0°C-C1 ~1 2 

m&<nw&$m*:fi :f >¥-wt.x'-b&\\ 

[0 13 7] <fc^X\ mi©JiPffl«K5 0 3 6±t> 
% 2 0ffmftMER5 0 3 7 4-ffMi-S 0 SB 2 ©IPflWt 
15 0 3 7 £ LTB, - £ 

^, SOG(Spin On Glass) t o T^T $ JxfcgHb 

m 5 0 3 7 £ LT, ^tlffefftflf t^-e#s„ 

[0 13 8] #HJ£0!|-m, 8!J?1. 6 [^m]©T:? <J 
Bl&ffi^ScLfco fg2©lP B l*fefdl5 0 3 7tioT, £ 
ffi±5 0 0 Oi'ffM^^fcTFTtiSDflfliSrlgfPL, 
t*5-e# 5„ WH:, »2©lMi|fe« 5 0 

[0 13 9] K^-Y^y^V^ifcfi^^iy h 

^.vf-^!f^w,\ m2<Dmmmm5 0 3 7, mi© 

HPg«*K5 0 3 6, J3 b»fll5 0 0 6S;x 

y^V-^'L, S3©^»«lt5 0 2 5 > 5 0 2 8, M 
4©^ie»j5 0 3 2 > 5 0 3 4(Citi-5=3>'^^ f 

[0 14 0] jjtV^-t, ^-/FliEifeiMWil^^ctL*^^ 
gE«rci-SiE»5 0 3 8-5 0 4 l*J±Wf*fi5 0 4 
2£ffM-t3o **3, ^3nb(DW.mft, IH50W© 
Tilt, Bi)?5 0 0 [nm]©^II(A 1 £ T i 

m)t<Dmmm*^?~~>?^xmm-%<, 
^, ~Jiflt3tfcPie>-f, *i*5tt-t^v^L, 

©M«if}-L-Cfcg:V\ 4fc, iaHWft£ LTil, A 
1 £ T i fclBfefcl/V, ^Jx.(i, T a NiS±}CA 1 8I^C 

= L-CBgfeSrJBfiS; LXh^'iK 

[0141] m.^x, mmmm 5042 < t 

tfSi5^±{-ElRlE5 0 4 3 *^J5jtL7 try ^"WltrfT 
5. **5, **ft^T'ttEl6]ll5 0 4 3lr?gj5!c-r5fJ 

5 0 4 5^0TM©{iLE{Cf^tfc o *fc, fettt©^-^- 
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[0 14 2] 7k^^X\ ft\k&fc5 0 4 6 4rffls-rS„ ft 
faKS5 0 4 6±(C*fel(*7-7-<;V^) 5 0 4 7- 
5 0 4 9, sp±M2H5 0 5 0&MlfcfZ>. ODkZ.M 
1 ©jfffeJI 5 0 4 7 ^12 <D^&m 5 04 8 i Sritte 
T, *3tSB4:JKriSi-a. 4fc, «ic*fei504 7t 

m 3 ©* &ji 5 o 4 9 1 ^-asaia-r , mm^wm u 

T^il^U ^2©*-feJi5 0 4 8 i: 313 0^1 5 0 
4 9 kZ-mmtex, mt/tn*Bf£l^Xb&\<\ 10 
[0 14 3] rcijt, if7ctii3tl^fF^i-Sr i 
&< , #BSIM<o»lll]Sr*#.Jl©a*!a»bft5J!l*W5'e 

m%-r^^kKi.^xTMW<om$i^mk Lt 0 
[0144] &^-c\ ^ffl^jf 5 o 5 o±>,mm%nm 

i>ht£Z>ftfamM5 0 5 l £">/<£< i fcUSia^ifc 
L, Mft£«©£ffil-IBfa§l5 0 5 2£Jg$L, 7^ 

[0 14 5] fit, B*^i:iIsfllH]?S7j s Jgit*HfcT 
t > y **£«£#fl£ffii*->'-A4*5 0 4 

4T"I£'9-g-*3*So ->-^#5 0 4 4 t(±7^ 20 

-4MH*J»-3-C2tt(OiKtRastt9«-tJ*foii*. ^© 
ffi£ffi©lfflfc#A*i1S|-5 0 5 3^SAL, £flfc#J 

(H^*i*)tio-c^i;iit±-rs 0 JKfitms 053 
1 4 (D)t^-r^f B S^S^^1-5 0 -t LT, £>g 

[0 14 6] i^±©± 5(-L-C^M$tL5?S H B B ^^M 5/? 

$ tlfc T F T & * LT *5 (5 , tfjfefc B aS^^m«f Jfis# 

&^f B «^Sgte#«m^«f&©*^gBi LTffll^ r 

[0 14 7] ftio, *^fflFjaftil©jlffi(?!ltft^-#fc* 
T mfot Z> Z. k ft m X h h „ 
[0148] KMIM l 0 ]*wmtWiihm^mW:<D3j-tj: 

b-fs ^yt^^l^ffltrcU? Y c;V^yt>7 (Elect 

ro Luminescence : E L) £^fcB7fcKB©fKKt 40 

*{tMLfcftl(CoV^T, 01 4©-SI53oJ;0 ! ll2 ltfi 

[0149] 5J§Ji#!l 9 (CfiEV\ H 1 4 (B) fc^ThbcffiS: 
Wfcft S? 1 ©SB3S&fiflf 5 0 3 6 ±fc, 31 2 ©IPelfe 

mme ooi ^jg^-rso n 2 comr^mmme ooit 

LTfi, «SB6auSW^r.ii»T?*5. M*.»f, c 
V D«fc£ £ o Xm&Z *tfcmb£3HSH\ SOG (Spin 
On Glass)S5(Cj;oT^*$nfcei'(bS»llI^SrfliV^ 
rirds-e#5 0 Sfc, I2 0i^tf 6 0 0 1 k L 50 
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5 K, *°yx5K, BCBt^y^B^ry), T ^ 

[0 15 0] $HJS$|-Cii, BSJf 1. 6 [junOWTi? 
R*JgfiELfc„ f2©Wii6 0 0 1Ciot, X 
fe±5 0 0 Ol^fife^nfcTFTfciSDflfl^flfPL, 

spa^i-s-i^-etao f§2©Jipfl«ii6 o 

o i fi^ffifl^sft^^ii^©-?, TOtetffi^fclg 

[0 15 1] 7*1/ m?, Ky-Y^-y^^^'^fcfi^^y h 
sy^v^Srfflv^, SS2©J§IHIfeSB(6 0 0 l, f§l© 
1^1611115 0 3 6, tdi.W- h«fetl:ISl5 00 6*x 
yfVi'L, !g 3 ©^£«S* 5 0 2 5 , 5 0 2 8, % 
4 ©TFMfeM^ 5 0 3 2 , 5 0 3 4t*t5^>'^? h 

[0 15 2] ftl^T\ SPJ!i»«B^^*SiII*mfl6 0 

kMfcxZOit&ya (Indium Tin Oxide : I TO), It-fk 

-YVv'^Afc^bffiiS©^^, SHkffiiS, mtxx* 

[0 1 5 3] **Jfe^!lf(4, I TOI 1 1 0 [nm]©J?£ 
-tOft^-^V^U Iill6 0 0 2J:f 

[0154] TA^-e, ^a^itti^mwMWt 

Sfc£iT,6IEg!6 0 0 3 -6 0 0 9*3Kfifci-5„ **3* 
^iJg^Ttt, WMk 6 0 0 3 ~ 6 0 0 9 (±, SIJ¥ 1 0 0 [n 
m]©T i Hi, SIJ¥3 5 0 [nm]©A 1 Hit, flIJ¥ 1 0 0 
[nm]©T i JIt©aifli*^^j' : ?ife-t;'5i^ff^L, W\ 

[0 15 5] fefe^A,, HJiSigicp^b-f, 

L-tfc J;v\ *fcl£»©#fi-i: UTtt, A 1 t T i tpg 

e>T, m<Dmnm^m^^xh^\ ^Jxtf, TaNii 

tAlKu«L, ^ bier i SlIrJfMLfclSlli 
4r ^ ^ - - > ^* L T iEII ffM L X i, £. V \ 
[0156] tA±©XS(cJ; 5121 (A)t^-fJ; 5 

Nft^TFTtPft^l'lTFTi>t))!i:5 
CMOSEJK&^i-SilfilElKgPi, ^^yfy?'fflT 

f t, ssstiffl t f t k k^-n>mmm^m~MKi:-\m 

$L-f%Z.kftX%Z> 0 
[0 15 7] &^X\ I? 3 ©1 P^jtil 6 0 1 O^JfM 

a, cvDifctio-cjgrtSiifciwiafeliit^. sog 

(Spin On Glass) ft£«fco.Ti&*£;ftfci&fc3t*JRx 
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[oi58] w, 2 (ommmm 6ooiii3 ogwim 

fill 6 0 1 0©«L^-g-*j*©fiSJS:^Tt*tfS. 
[0 15 9] ^2©JiRBI6jtJl6 OOli LT> !J 

1K1V\ ^3©JfP H llfeffJl6 0 1 0 i LT, 7^<v 

to**Sfe5„ ||2©JIF B 1«1M6 OOli LT, 

Pa^ffJf 6 OlOi Lt^SOGSiaotMLfcf 70 

mmme o o 1 1 lt, soGffiCicTWLfclft 
S«lfi:-7 p 7XVcVDa;{;:J;o-C3gfig.Lfc:B^b3l*lif 
©«JII]f£ffl</\ m3©ir B 1«lf 6 OlOi U/7 

c v d& »c i o r?fM L/cH-ft^stai^ffl v> sia^ 

-g-fc-friSfcSo *fcs fg2©Jf F a 1*fi3i!l6 0 0 1 i L 
T, 7* m3©lMififfll6 0 1 0 k LT 

&7? y;w£fflv^m^fc-&a s fcSo f§2©ji 
mmmme ooit lt, y^t^xvcvDS 

»C.fcoTJ&fcLfc»ftg*R©aSR&fflV\ B3©J1 20 
IWiffigtK6 OlOi Lt^XvCVDfel: io-CJgfig; 

commmmwie ooit lt, /^xvcvDSicio 

T^$LfciSM;3££ll&£fflv\ !|3©g^«iJl§l6 0 1 

[0 16 0] gcl^C, 13 2 1 (B)IC^i-J: 5 t, H3cD 
l^*fe'#lS6 0 1 0 ©il^atl6 0 0 2 t*tJ£1~ 

t'BSpsp^^-ta,, %3(nm?3m%m6 oion ^ 

t Lxmm-tz. iHp^sr^-rs^ 
s/^v^Srffiv^ r i: X'^\z.T-^~^mmmt 30 

[0 16 1] ^3©JfF B Wfiigll*fc, 
MSH^SsftiL, ffiin^Tif, tJ-«m©«*«r«)fl5iJ L 
Xh^\ t£fit*(i, 1 x 1 o 6 ~ 1x10 

12 [Qm] ttf*L<», 1 X 1 0 8 ~1 X 1 0 10 [flm])t 

[0 l 6 2] &^T% ^3©lF H ^fe&ii6 0 l owgln 40 
^io^TfttHLT^SBSIttie 0 0 2±K, E LJi 
6 0 11 %W]£irZ>o 

[0163] ELl6011i Ltli, <k*P<£>:t»?g3fc 
*t^««*3fottiH-$:ffl^-5 r i ^T# 5 D 

[0 16 4] *as**m& u-ctt, <s^**at5S3t 

■7-^2 Oiy.T*fc}i5SfIi-5^©S^^ 1 0 [mbO 
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[0165] ELI6011 flilST, 8SM«f5t-efeS„ 
ng6*»SSUfc rE?L«r^Jl/IS3teSi/«^»5S»J t 

ttAJi/iE7L^ss/^3 , cJi/* j f-$ii§Ji/*i L aiAi 

*4StSr K-tf>;/LTk&V\, 
[0166] *HJS^J-r-i4^#?fe{- J; 9 i&^^mm 

*»S^ffll>tE LI 6 0 11 ^UJ&LTV^ 

til, EIAAJii LT2 0[ra]f©a7?Pi'7-y 

(Cu P c)II£Igfj\ ^©±t?S3tJli LT7 0 [nra]J¥ 

q^mzmitemmmmi: l-c^s, Aiaai-^-^ 

U F'y, ^yi/>t)L<liDCMli^ofcfifefSr 
MlDf 5 ^ fc Tf§ ftfe £ Mil" 5 r t T ^ 5 „ 
[0 16 7] 3^*5. 02 1 (B)Ti±-H*L/5^ia^L-C 
v^vas, iticofe, M^Ltf, R(#h G(|S), B(W) 
©#&CMLfcEL!6 0 1 l«r^t)»«-*1ffi£ii- 

[0 16 8] Sfc, S^T-^^jtJg7fe«4^ffiV'.501Jt 
LT, 3E?LSAJli LT 2 0 [nm]cD/K!J ft7i>(P 
EDOT)Sltr^fy^i!fetJ: URtt, ^©±C5l3t 

St LT 10 0 [nm]SS©^77a: = UVtf-V>(P 

PV)K*KCr7t9S1f5t(' ioTEL«6 0 1 1 Sr# 

^iiiiJi^m-T'aAJi t vrmimmmmmmun^^ 

[0169] ?i*5, ELI601 1 it, IE?L&AJi, IE 

*«3, ELleOllli, E?LaAS, E5LfSl^S, IS 
ifeS, ,i£r-ii^-J?v, «^ftAJl^Sr*)*1-5a-»^, Zi 

[0 17 0] Mx.(i\ Sr«^i- 5 

^-S«r, m : f-fii^li:?S) l cSi:©Pp']t ; fr-r5ffiit©EL 
16011 T*fcotWl\ 

[0171] m^, ELieoi KD±.iznmmmfrh 
mmmt l,xt/v$.-v a. t fh^ 

Z>« tOffi, &*B©Mg AgSl(-7^i">^tiaiC0-g- 
iB*mH6 0 1 2?JSEL^© 
ItSMftiLTtt, jaffi*©l^feL 
< f±2Rt*-rS7C*/5^*5^«Ht, L< ti-tHb© 
7c*gr^JP Lfc^Wlit: g A tffl ^5 r t &X % 5„ 
[0 17 2] jB*S1»I6 0 1 2*T*^$nfcB#^T'E 
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©6 00 2, E LB 6011 AXtm^WMifeM) 6 0 

[oi7 3] el*^?:^e«5 <t5!-t-r^y>-< 
-~>g 0 1 SSrKWSCliil^-efcSo ^yv- 
s<—>a >H6 0 1 3 i LTB, Kiitll, SftSSiSlk 
L < liS{b^ft3i*K4r^lj>«II^^ ft 9 , Slfe^Bl 

So 

[0174] AAUyv'oi^I^.y-/^— > 3 >-JS 

l c (y-f-Y^y }°yj ? ^-^^m^c^m^m^ 

rttttat-fcSo D LCIfttS^^ 1 0 0°C^T© 
WL&%mXf&m*imxtbZ±^ Bftt±»{g:^ELJi6 
0 1 l»±^trtSJ,^lf1-5 ' t^r*#s„ 
DLC^i4»{r*t~r§7'n y^^S^iS^ EL 
16 0 1 l©Sfe-fk?rW]$Ji-5rt^Bl^r'fe5„ ^©fc 
E LH 6 0 1 1 ^«{k1-6i^ofcRgn*ii6ifc.-e^ 

So 

[0175] ft*3, m 3 ©®r s i«*ii 6010 zwm L 

H£ va-^ -v (£ tz > 5 v^rst) ©fig 

[0 17 6] ft*5, *K^(±H2 1 (B)<Dtt^*r-^fife 
< , fctf *©'>ftW*^7 -Y ^ (7 5*- h7-f /v 
#-e^-/^-v?>'^(a-A)1-5r.i^^t lv\ *© 

t!R-Stt«-«-(Mx.«^b^ y £ i>) Lfc <9 t 30 

e Lslf^oflifittasiRiii-s. 
[0177] /^y^r-'j-yvm^m^^nM 

ttSrKftfcfe, 0 0 Oit^StifcSS-T-XttlHl 

&a» e> 3 1 § hi s *ifc*SB^ i>MflJO-§-s^ t s fc 
[o i 7 8] ft:fe\ ^suMctst^rsi, EL*f©i 

J&», PSS(ifBJ!»ffi)^ELl(iE?LaA]i, JEJim^s 

j*«ft)->ELS«-?aAJi, m-j-ita&Ji, se 

JLttSS, IE?LftAJi) ->»* (if K««) ©lUTi^ 

[0 17 9] ft4b\ ^ilCTttfiilCliM^ta^'a-^* 
[0 18 0] [3IJ6M1 i]*^^*5V^T, Hm^SBS 
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[0 18 1] - Hfi^SDE^-lrftlfflU 

(T. Tsutsui, C. Adachi, S. Saito, Photochemical Proce 
sses in Organized Molecular Systems, ed. K. Honda, 
(Elsevier Sci. Pub. , Tokyo, 1991) p. 437. ). 

[0182] ±m<omx\z£vm&zti±#m?sfttt& 

[0 18 3] 
lit!) 




[0 18 4] (M.A. Baldo, D.F. 0' Brien, Y. You, A. Sho 
ustikov, S.Sibley, M. E. Thompson, S. R. Forrest, Natur 
e 395 (1998) p. 151. ) 

[0185] ±m?>mitvc£yn%£tit^mmitttn 

(P tflMBw^SftfiJlTfcSi-. 

[0 18 6] 
lit 2] 




Et Et 

[0187] (M. A. Baldo, S. Lamansky, P. E. Burrrows, 
M. E. Thompson, S. R. Forrest, Appl. Phys. Lett. , 75 (199 
9) p. 4.) (T. Tsutsui, M. -J.Yang, M. Yahiro, K. Nakamu 
ra, T. Watanabe, T. tsuji, Y. Fukuda, T. Wakimoto, S. Ma 
yaguchi, Jpn. Appl. Phys. , 38 (12B) (1999) L1502. ) 

[0 18 8] ±ft<Dfa*fc£y)m£iStltcGm&%&W 

( i r mm <D%-tt£&.TK^i- 0 

[0 18 9] 
lit 3] 




^ J3 

[0190] u-t<v£ o ^mmm&^b commit 
m^^rffitftSo 

[0191] ft*5, ^*^!li*ft©^»Ji*I^-g-^'* 
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[oi9 2] mmwi 2]&%mimmLxmstztiz 
m^mmo-mk l-c, v?***?, ^v?^* 

1 Versatile Disc(D VD^roKl^jftft&Skt U ■?:© 
L- 5 5rV *mk.Tdm.) ft 

^tt«*li, mif^ro^^fiSll^ftSfcft, '%% 
Sl«3rffl^3 r bv\ ^ft <b*^$IS©iy*:« 

[0193] ei 2 2 (a) im^tm^Si^mwiXh <o , g 

ft: 3 0 0 1 , %W 3 0 0 2, jS^SG 3 0 0 3, * fc°— 
7J-£|S3 0 0 4, tTx^A^jJS^ 3 0 0 5^t-atP. * 
3SBjm**SP3 0 0 Z<D<fem^m^Z>Z.kft-Z%Z>„ % 

W.&tj *:/W it) fc^S^gBi-f 5r iis-ct 

Steffi s J££3^ffift ifo^T©ff fg*^ffi«^g^ 
-&£ft5„ 

[0 19 4] 112 2 (B)(±7 = "i>^^^^*^ ?-efc 
9, *#3 10 1, IS^gtf 3 10 2, S^gfS 3103, 
tftf£3r- 3 10 4, fl-SS^E*?- b 3 1 0 5 , V + -7 * 

-3 10 6^£-£tf 0 **WJ±^SP3 i o 2rofl3Htr 
ffi^5rid5T*#S. 

[0 19 5] 112 2 (C)li;-H^-yt*3>'K'^ 
-^t?fe(9, *{£3 2 0 1, ff*3 2 0 2, g^SB 3 2 
0 3 , K 3 2 0 4 , ^g^M<- 1- 3 2 0 5, 

g|53 2 0 3C9^tffi^^r.iiS-e#S D 
[0 19 6] 1212 2 (DMl^-f/^i-tfa — ^tfc 
(9, $f 3 3 0 1, *^g?3 302, X-fyf330 

3 , fM^- 3 3 0 4, #*M*#- h 3 3 0 5 
tf„ *3§i!(4*/pgB2 3 0 2 ©^Ml-ffl^S r £ 

[0197] m2 2 (E)mmmfr*mx.±m^m<Dm 

4 0 1, Mf$3 4 0 2, it^f|5A3 4 0 3, S*g|5B 3 

404, mmtmi'Dvnmm&uz a o 5, sm^- 

3 4 0 6, * f — 3 4 0 7 mZSts. U^tBA 3 

4 0 3Ji±£ LTHMt?S£ii*U 3c^s|3B 3 4 0 4 

SPA, B 3 4 0 3, 3 4 0 4©Mt|^5Ct^ 
So ft&, ffifi^ft:&«;t;fcMfcW^»fctt*»B$* 
-Affigftiffc-g-ift*,, 
[0 19 8] 0 2 2 (F)l±^-^Hf-( ^7V-f 
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*SIS 3 5 0 2, T — ASP 3 5 0 3 t"a if, ^Sflii^ 

gP3 5 o 2rof^fifcfflv5it^-efra. 

[0 19 9] 122 (G)lit*f^*^7tfe!3, *#:3 
6 0 1, S^Stf 3602, 1*3 6 0 3, ^SlSic*"- 
h 3 6 0 4 , yt= >Stel5 3 6 0 5, S&gIS 360 
6, /^yf!)-3 6 0 7, ^ATJlflS 3 6 0 8, JSfl^ 
- 3 6 0 9 «?&r^tf 0 *3PJ! ilSt^flS 3 6 0 2 ©fFMt 

i<7 [0200] 122(H) tttS^mts-efe ^ **3 7 0 
1 , |j$3 7 0 2, m.7vm 3 7 0 3, ^J&AAgB 370 
4 , 3 7 0 5, »f£*- 3 7 0 6, ft-A&tt 

h 3 7 0 7, T^x-^3 7 0 8^Sr-atf 0 :«PJlt4 

^as3 7 o 3(D{f-m^m^^z t&r-t 5. ftfc\ & 

^g|53 7 0 3(lMfe©1fl:tafeCi5:^«r^1-5r fc 

[0201] ftfc\ W*iftM«^tm©»s*S^ 
S< ftfttt\ ffl*LfcH«tt«&*tr3te*i'VX4rT?tt 

[0 2 0 2] ±fES?-t$Sffii'f V^-^y h^C 

AT V (*-^ u fcf) ft ifom^iHf BUSril tTia 
te £ftfcl# a&^-fs - 1 as#< ft t) , ^tftil'lta 

[0 2 0 3] £f~, ^t^gfl3S*UT^5f5^Wj 
Sr*^-f-S^iiS3*Li\ Sot, ^ttfK*, # 

r, ^©#tt^ftfc^4:»^Sra)*J;<ffi^-CTFT 
ttff bo# ^/>^ < ^te*gttro#bft5¥¥#3£tttf>fls 

S^RTBgfcftofco 

[ias©ffimftfft^] 

[Hi] £S±*titt5CWi/- f iMifB-fL^^ 
[@2] fc5|5]i&@i, ISE&O^WT? 

i-H. 

[14] a^gSt*3lt-5V-^te^«ii»JlHlSS, 

[15] CWW fftcUz^^ft^ftfe^flsJlCi 
50 ItaB&^M^A'lBjts h7>'v ; ^^©^ J r^/V^J5)c'Ei^ 
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116] cwi/-fiM§ifflWa 
[0 7] cwk- FmMmw<nwm®<, 

[0 9] CWl/- ^-yyfbUr 

[0io] cw i^-tlSftI»¥iftiSI«I 



[011] cwu-fgSftI©¥iftiil©I w [02 1] 
mm. [0 2 2] 

[012] cwu— if'^fB-fttiS^ftH, 

[013] #S^SB©fl$!lgSriJl91-t-5@. 

[014] wikm^mwvimTMzmMirzm. 

[015] T F T»^MXS^BiBJH-50 o 
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[016] t f Tommm&tDMfei&^&^-r 

So 

[017] TFT<Dftmi:m*m.wf2,m < , 
[sis] tft om^mitDM'&^w^^-t 

[019] T F TtOmMftj^ttroaiJ^Sli:*^^ 

0 O 

[020] tft <omiz.t&m$Lt»ffl&£M:%*ir 
0„ 

[02 3] tfRU— f*1SSfcia?iJLT^U— ift 

[02 4] cwu—foasM^tfSttJi^^-^ 



[05] 



(A) 




503 



501 
502 
503 



£J?i«(£&5~100[|im]) 

feftlt(«S0.7|imi]i!ia) 
«*Sfttt(*5g0.5[nm]StT) 
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(23) 



IH3] 



(A) 



I FFC 304 ~| I FPC 304 ~| 
| '■/-^■gUBWBg 302~| 



Iffl&gB 301 



K y-h®m&mM®t& 303 / ' 



(B) 



(D) 



r' 



300 



I FPC 304 



FPC 304 ~| 



| y-3<B#MnaiaEia 302" 
| y-mreagfttga 303~~| 



(E) 



mmm 301 
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[H4] 




, ^i-j 




(25) 
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[06] 




601 :U— tf*t» 
602 

603 ;%Wi/W)t})lrl>yX 

604 :m<J>i>WJb)l\syX 

605 :X-Y7.x-y 

606 :S*E 
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[0 7] 




X 



701 :U-V3§IB« 

702 : 55- 
703 

704 : X-Y^t—>" 
705 
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! 802/ 
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'sansi* mam an 

814 
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[HI 3] 



sops 



5DDB 5007 , 0 "*' 0 

muL., , , , .i-y. ,, ^71 i , » 1 1. 1 1 t i 1 1 , KZT^Ta , I L ,. ,^ZL 



MOO soo2 



5003 



I 



5004 



^•5D01aJ 001 



5005 



(B) 




(C) %2®Ty?yy%im/'%wf : -£ymm 



19 ^S°™]S017 




(D) gi2. gra^F-tr^flm 



5027 



6024 



5024 5024 




5000 
5001 

50D2~5005 
5006 
5007 
5008 

5009, 5024 
5010-5014 
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*ira**MMi*(rMS*) 
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[HI 4] 



(A) mmt-^Vim 

5031 



5031 




(B) ffia>nm««ttQ>»A/na3e 

5036 I 




(C) n2mm®.BmMf$./&.m£Vwm&mMi$. 

5037 




5031 

6032, 5034 
5033. 5035 
5036 
5037 

5038-5041 
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